In this paper a multi-objective inventory model with demand dependent unit cost and leading time has been formulated with number of orders and production cost as constraints . In most of the real world situations the cost parameters, the objective function and constraints of the decision makers are imprecise in nature. A demand dependent unit cost is assumed and solved using Karush Kuhn Tucker conditions. Here the unit production cost is considered under fuzzy environment. The model has been solved with demand, lot size and leading time as decision variables.
Introduction
In general the classical inventory problems are designed by considering that the demand rate of an item is constant and deterministic and that the unit price of an item is considered to be constant and independent in nature. But in practical situation, unit price and demand rate of an item may be related to each other. When the demand of an item is high, an item is produced in large numbers and fixed cost of production are spread over a large number of items. Hence the unit cost of the item decreases. (i.e) the unit price of an item inversely relates to the demand of that item. So demand rate of an item may be considered as a decision variable.
A demand dependent unit cost had been treated by some researchers in the problem of EOQ model. Chang [4] studied an EOQ model with demanddependent unit cost of single item. Ben-Daya and Abdul Raouf [3] described the problem of inventory models involving lead time as a decision variable. Abou-etAta and Kotb [1] developed a crisp inventory model under two restrictions. Also Teng & Yang [10] examined deterministic inventory lot size model with time invarying demand and cost under generalized holding costs. Other related studies were written by Jang & Klein [6] .The concept of fuzzy set theory was first introduced by Zadeh [11] . Later on Bellman and Zadeh [2] used the fuzzy set theory to the decision making problems. Hence Fuzzy set theory has made on entry into the inventory control system. Many researchers solved fuzzy multi item multi objective inventory model especially using Geometric programming method. Here we solve the model using Karush -Kuhn-Tucker Conditions with unit production cost under fuzzy environment.
Notations & Assumptions
To construct the model , we define the following notations 
Mathematical formulation
The annual relevant total cost [sum of production, order, inventory carrying and lead time crashing costs] which according to the basic assumptions of the EOQ model is:
Substituting p i and R (L i ) in (1) gives
To derive the optimal total cost in an inventory problems, there are some restrictions on available resources.
(i) Investment amount on total production cost cannot be infinite , it may have an upper limit on the maximum investment 
Fuzzification of Cost Parameter
In this paper the unit production cost p i is defined under fuzzy environment. The membership function for the fuzzy variable p i is defined as follows.
( )
Here U Li and L Li are upper limit and lower limit of p i respectively
Numerical example
The decision variables namely the optimal order quantity Q i , optimal demand rate D i and optimal lead time L i whose values determine the minimum annual relevant total cost are computed for different values of β .
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The parameters of the model are shown in Table -1 Assume the standard deviation σ =6 unit/year & K=2 , 6 ≤ p i ≤ 8
The optimal values of the production batch Q i ,demand rate D i , lead time L i and minimum total cost are given in Table -2 The optimal solution is D i = 1.342 , Q i = 30.376 , L i = 8.26x10 -6 and Min TC = $29.990 which corresponds to maximum membership function 0.709. It has been seen that as β value increases, the lot size Q also increases. But conversely the demand D, lead time L and the minimum total cost decreases.
Conclusion
In this paper we have proposed a concept of the optimal solution of the inventory problem with fuzzy cost price per unit item. An inventory model with demand dependent unit cost and lead time dependent on leading time crashing cost with limited lot size and investment is solved using Karush -Kuhn-Tucker conditions. Here the optimal solution is calculated with fuzzy unit price per item. The result reveals the minimum expected annual total cost of the inventory model. The values of the variables namely, the demand D, lot size Q and the lead time L can be calculated for various values of α & b. Also the problem can be extended for more than one item with other constraints like limited warehouse and setup cost.
